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SEQUENCE LISTING 

<110> Langermann, Solomon 
Revel , Andrew 
Auguste, Christine 
Burlein, Jeanne 

<120> FimH Adhesin Proteins and Methods of Use 
<130> 469201-549 

<150> US/60/216,750 
<151> 2000-07-07 

<160> 64 

<170> Patentln version 3.0 

<210> 1 

<211> 837 

_ <212> DNA 

D <213> E. coli 

yg <40o> i 

p ttcgcctgta aaaccgccaa tggtaccgct atccctattg gcggtggcag cgccaatgtt 60 

Q tatgtaaacc ttgcgcccgt cgtgaatgtg gggcaaaacc tggtcgtgga tctttcgacg 120 

m caaatctttt gccataacga ttatccggaa accattacag actatgtcac actgcaacga 180 

ggctcggctt atggcggcgt gttatctaat ttttccggga tcgtaaaata tagtggcagt 240 

L J agctatcctt tccctaccac cagcgaaacg ccgcgcgttg tttataattc gagaacggat 3 00 

aagccgtggc cggtggcgct ttatttgacg cctgtgagca gtgcgggggg agtggcgatt 3 60 

^ aaagcaggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

U ggtttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc cactggcggc 480 

H tgcgatgctt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgccg 540 

p attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

gj accgcaggtg cgggcaactc gattttcacc aataccgcgt cgttttcacc cgcgcagggc 66t 

p gtcggcgtac agttggcgcg caacggtacg gttattccag cgaataacac ggtatcgtta 720 

^ ggagcagtag ggacttcggc ggtgagtctg ggattaacgg caaattacgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 



<210> 2 
<211> 837 
<212> DNA 
<213> E. coli 

<400> 2 

ttcgcctgta aaaccgccaa tggtaccgct atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaacc ttgcgcctgc cgtgaatgtg gggcaaaacc tggtcgtgga tctttcgacg 120 

caaatctttt gccataacga ttacccggaa accattacag actatgtcac actgcaacga 180 

ggttcggctt atggcggcgt gttatctagt ttttccggga tcgtaaaata taatggcagt 240 

agctatcctt tccctactac cagcgaaacg ccgcgggttg tttataattc gagaacggat 300 

aagccgtggc cggtggcgct ttatttgacg cctgtgagca gtgcgggggg agtggcgatt 360 

aaagcaggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc cactggcggc 480 

tgcgatgctt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgccg 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc cgcgcagggc 660 



gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 
ggagcagtag ggacttcggc ggtaagtctg ggattaacgg caaattacgc acgtaccgga 780 
gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 

<210> 3 

<211> 837 

<212> DNA 

<213> E. coli 

<400> 3 

ttcgcctgta aaaccgccaa tggtacagct atccctattg gcggtggcag cgctaatgtt 60 

tatgtaaacc ttgcgcctgc cgtgaatgtg gggcaaaacc tggtcgtaga tctttcgacg 120 

caaatctttt gccataacga ttatccggaa accattacag actatgtcac actgcaacga 180 

ggctcggctt atggcggcgt gttatctaat ttttccggga ccgtaaaata tagtggcagt 240 

agctatccat ttccgaccac cagcgaaacg ccgcgggttg tttataattc gagaacggat 3 00 

aagccgtggc cggtggcgct ttatttgacg cctgtgagca gtgcgggcgg ggtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc tactggcggc 480 

tgcgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgcca 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc agcgcagggc 660 

5 gtcggcgttc agttgacgcg caacggtacg attattccca cgaataacac ggtatcgtta 720 

O ggagcagtac ggacttcggc ggtaagtctg ggattaacgg caaattacgc acgtaccgga 780 

G gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 

% <210> 4 

*\ <211> 840 

^ <212> DNA 

<213> E. coli 



in 



p <400> 4 

Sd ttcgcctgta aaaccgccaa tggtaccgca atccctattg gcggtggcag cgccaatgtt 60 

p tatgtaaacc ttgcgcctgc cgtgaatgtg gggcaaaacc tggtcgtaga tctttcgacg 120 

caaatctttt gccataacga ttacccagaa accattacag actatgtcac actgcaacga 180 

ggtgcggctt atggcggcgt gttatctagt ttttccggga ccgtaaaata taatggcagt 240 

^ agctatcctt tccctactac cagcgaaacg ccgcgggttg tttataattc gagaacggat 3 00 

r- aagccgtggc cggtggcgct ttatttgacg ccggtgagca gtgcgggggg agtggcgatt 3 60 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc cactggcggc 480 

tgcgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgccg 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc cgcgcagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtaagtctg ggattaacgg caaattacgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaataa 840 

<210> 5 
<211> 840 
<212> DNA 
<213> E . coli 

<400> 5 

ttcgcctgta aaaccgccaa tggtaccgct attcctattg gcggtggcag cgctaatgtt 60 

tatgtaaacc ttgcgcctgc cgtgaatgtg gggcaaaacc tggtcgtaga tctttcgacg 120 

caaatctttt gccataacga ttatccggaa accattacag actatgtcac actgcaacga 180 



2 



ggctcggctt 
agctatccat 
aagccgtggc 
aaagctggct 
gatttccagt 
tgcgatgttt 
attcctctta 
accgcagatg 
gtcggcgtac 
ggagcagtag 
gggcaggtga 



atggcggcgt 
ttccgactac 
cggtggcgct 
cattaattgc 
ttgtgtggaa 
ctgctcatga 
ccgtttattg 
cgggcaactc 
agttgacgcg 
ggacttcggc 
ctgcagggaa 



gttatctaat 
cagcgaaacg 
ttatttgacg 
cgtgcttatt 
tatttacgcc 
tgtcaccgtt 
tgcgaaaagc 
gattttcacc 
caacggtacg 
ggtaagtctg 
tgtgcaatcg 



ttttccggga 
ccgcgggttg 
cctgtgagca 
ttgcgacaga 
aataatgatg 
actctgccgg 
caaaacctgg 
aataccgcgt 
attattccag 
ggattaacgg 
attattggcg 



ccgtaaaata 
tttataattc 
gtgcgggtgg 
ccaacaacta 
tggtggtgcc 
actaccctgg 
ggtattacct 
cgttttcacc 
cgaataacac 
caaattacgc 
tgacttttgt 



tagtggcagt 
gagaacggat 
ggtggcgatt 
taacagcgat 
tactggcggc 
ttcagtgcca 
ctccggcaca 
agcgcagggc 
ggtatcgtta 
acgtaccgga 
ttatcaataa 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 



<210> 6 

<211> 837 

<212> DNA 

<213> E. COli 



U 

. rr: 

O 

f=5 



m 



<400> 6 

ttcgcctgta 

tatgtaaaca 

caaatctttt 

ggctcggctt 

agctatccat 

aagccgtggc 

aaagctggct 

gatttccagt 

tgcgatgttt 

attcctctta 

accgcagatg 

gtcggcgtac 

ggagcagtag 

gggcaggtga 



aaaccgccaa 
ttgcgcccgc 
gccataacga 
atggcggcgt 
ttccgaccac 
cggtggcgct 
cattaattgc 
ttgtgtggaa 
ctgctcgtga 
ccgtttattg 
cgggcaactc 
agttgacgcg 
ggacttcggc 
ctgcagggaa 



tggcaccgct 
cgtgaatgtg 
ttacccggaa 
gttatctaat 
cagtgaaacg 
ttatttgacg 
cgtgcttatt 
tatttacgcc 
tgtcaccgtt 
tgcgaaaagc 
gattttcacc 
caacggtacg 
ggtaagtctg 
tgtgcaatcg 



atccctattg 
gggcaaaacc 
accattacag 
ttttccggga 
ccgcgggttg 
cctgtgagca 
ttgcgacaga 
aataatgatg 
actctgccgg 
caaaacctgg 
aataccgcgt 
attattccag 
ggattaacgg 
attattgccg 



gcggtggcag 
tggtcgtgga 
attatgtcac 
ccgtaaaata 
tttataattc 
gtgcgggcgg 
ccaacaacta 
tggtggtgcc 
actaccctgg 
ggtattacct 
cgttttcacc 
cgaataacac 
caaattacgc 
tgacttttgt 



cgccaatgtt 
tctttcgacg 
actgcaacga 
tagtggcagt 
gagaacggat 
ggtggtgatt 
taacagcgat 
cactggcggc 
ttcagtgccg 
ctccggcaca 
tgcacagggc 
ggtatcgtta 
acgtaccgga 
ttatcaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
837 



<210> 7 

<211> 837 

<212> DNA 

<213> E. COli 



<400> 7 

ttcgcctgta 

tatgtaaacc 

caaatctttt 

ggctcggctt 

agctatccat 

aagccgtggc 

aaagctggct 

gatttccagt 

tgcgatgttt 

attcctctta 

accgcagatg 

gtcggcgtac 

ggagcagtag 

gggcaggtga 



aaaccgccaa 
ttgcgcccgt 
gccataacga 
atggcggcgt 
ttcctaccac 
cggtggcgct 
cattaattgc 
ttgtgtggaa 
ctgctcgtga 
ccgtttattg 
cgggcaactc 
agttgacgcg 
ggacttcggc 
ctgcagggaa 



tggtaccgct 
cgtgaatgtg 
ttatccggaa 
gttatctaat 
cagcgaaacg 
ttatttgacg 
cgtgcttatt 
tatttacgcc 
tgtcaccgtt 
tgcgaaaagc 
gattttcacc 
caacggtacg 
ggtaagtctg 
tgtgcaatcg 



atccctattg 
gggcaaaacc 
accattacag 
ttttccggga 
ccgcgcgttg 
cctgtgagca 
ttgcgacaga 
aataatgatg 
actctgccgg 
caaaacctgg 
aataccgcgt 
attattccaa 
ggattaacgg 
attattggcg 



gcggtggcag 
tggtcgtgga 
actatgtcac 
ccgtaaaata 
tttataattc 
gtgcgggcgg 
ccaacaacta 
tggtggtgcc 
actaccgtgg 
ggtattacct 
cgttttcacc 
cgaataacac 
caaattacgc 
tgacttttgt 



cgccaatgtt 
tctttcgacg 
actgcaacga 
tagtggcagt 
gagaacggat 
gttggtgatt 
taacagcgat 
tactggcggc 
ttcagtgcca 
ctccggcaca 
tgcacagggc 
ggtatcgtta 
acgtaccgga 
ttatcaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
837 



<210> 8 



3 



<211> 837 
<212> DNA 
<213> E. coli 



□ 
□ 
In 

iri 

S 



<400> 8 

tttgcctgta aaaccgccaa tggcaccgct atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaact tggcgcccgc cgtgaatgtg gggcaaaacc tggtcgtgga tctttcgacg 120 

caaacctttt gccataacga ttatccggaa accattacag actatgtcac actgcaacga 180 

ggctcggctt atggcggcgt gttatctaat ttttccggga ccgtaaaata tagtggcagt 240 

agctatccat ttccgactac cagcgaaacg ccgcgggttg tttataattc gagaacggat 300 

aagccgtggc cggtggcgct ttatttgacg cctgtgagca gtgcgggtgg ggtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc tactggcggc 480 

tgcgatgttt ctgctcatga tgtcaccgtt actctgccgg actaccctgg ttcagtgcca 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc agcgcagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtgagtctg ggattaacgg caaattacgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 

<210> 9 
<211> 837 
<212> DNA 
<213> E. coli 

<400> 9 

ttcgcctgta aaaccgccaa tggtaccgca atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaacc ttgcgcctgc cgtgaatgtg gggcaaaacc tggtcgtaga tctttcgacg 120 

caaatctttt gccataacga ttacccagaa accattacag actatgtcac actgcaacga 180 

ggttcggctt atggcggcgt gttatctagt ttttccggga ccgtaaaata taatggcagt 240 

agctatcctt tccctactac cagcgaaacg ccgcgggttg tttataattc gagaacggat 3 00 

aagccgtggc cggtggcgct ttatttgacg ccggtgagca gtgcgggggg agtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc cactggcggc 480 

tgtgatgctt ctgctcgtga tgtcaccgtt actttgccgg actaccctgg ttcagtgccg 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct atccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc cgcgcagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtaagtctg ggattaacgg caaattacgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 

<210> 10 
<211> 840 
<212> DNA 
<213> E. coli 

<400> 10 

ttcgcctgta aaaccgccaa tggcaccgct atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaacc ttgcgcccgc cgtgaatgtg gggcaaaacc tggtcgtgga tctttcgacg 120 

caaatctttt gccataacga ttacccggaa accattacag attatgtcac actgcaacga 180 

ggctcggctt atggcggcgt gttatctaat ttttccggga ccgtaaaata tagtggcagt 240 

agctatccat ttccgaccac cagtgaaacg ccgcgggttg tttataattc gagaacggat 3 00 

aagccgtggc cggtggcgct ttatttgacg cctgtgagca gtgcgggcgg ggtggtgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc cactggcggc 480 

tgcgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgccg 540 



4 



attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc tgcacagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtaagtctg ggattaacgg caaattacgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaataa 840 

<210> 11 
<211> 837 
<212> DNA 
<213> E. coli 

<400> 11 

ttcgcctgta aaaccgccaa tggtaccgca atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaacc ttgcgcctgc cgtgaatgtg gggcaaaacc tggtcgtaga tctttcgacg 120 

caaatctttt gccataacga ttacccagaa accattacag actatgtcac actgcaacga 180 

ggtgcggctt atggcggcgt gttatctagt ttttccggga ccgtaaaata taatggcagt 240 

agctatcctt tccctactac cagcgaaacg ccgcgggttg tttataattc gagaacggat 300 

aagccgtggc cggtggcgct ttatttgacg ccggtgagca gtgcgggggg agtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc cactggcggc 480 

tgcgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgccg 54 0 

U attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

*y accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc cgcgcagggc 660 

\y gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

y ggagcagtag ggacttcggc ggtaagtctg ggattaacgg caaattacgc acgtaccgga 780 

p gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 83 7 

y i 

™ <210> 12 
yi <211> 840 
^ <212> DNA 

<213> E. coli 

Q <400> 12 

m ttcgcctgta aaaccgccaa tggtaccgct atccctattg gcggtggcag cgccaatgtt 60 

p tatgtaaacc ttgcgcccgt cgtgaatgtg gggcaaaacc tggtcgtgga tctttcgacg 120 

^ caaatctttt gccataacga ttatccggaa accattacag actatgtcac actgcaacga 180 

ggctcggctt atggcggcgt gttatctaat ttttccggga ccgtaaaata tagtggcagt 24 0 

agctatccat ttcctaccac cagcgaaacg ccgcgcgttg tttataattc gagaacggat 300 

aagccgtggc cggtggcgct ttatttgacg cctgtgagca gtgcgggcgg ggtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc tactggcggc 480 

tgcgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgcca 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc tgcacagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtgagtctg ggattaacgg caaattatgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaataa 840 



<210> 13 

<211> 837 

<212> DNA 

<213> E. coli 



<400> 13 

ttcgcctgta aaaccgccaa tggtaccgca atccctattg gcggtggcag cgccaatgtt 60 



tatgtaaacc ttgcgcctgc cgtgaatgtg gggcaaaacc tggtcgtaga tctttcgacg 120 

caaatctttt gccataacga ttacccagaa accattacag actatgtcac actgcaacga 180 

ggttcggctt atggcagcgt gttatctagt ttttccggga ccgtaaaata taatggcagt 240 

agctatcctt tccctactac cagcgaaacg ccgcgggttg tttataattc gagaacggat 300 

aagccgtggc cggtggcgct ttatttgacg ccggtgagca gtgcgggggg agtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc cactggcggc 480 

tgtgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgccg 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct atccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc cgcgcagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtaagtctg ggattaacgg caaattacgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 



<210> 14 
<211> 837 
<212> DNA 
<213> E. coli 

<400> 14 

ttcgcctgta aaaccgccaa tggtaccgca atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaacc ttgcgcctgc cgtgaatgtg gggcaaaacc tggtcgtaga tctttcgacg 120 

caaatctttt gccataacga ttacccagaa accattacag actatgtcac actgcaacga 180 

ggttcggctt atggcagcgt gttatctagt ttttccggga ccgtaaaata taatggcagt 24 0 

agctatcctt tccctactac cagcgaaacg ccgcgggttg tttataattc gagaacggat 3 00 

aagccgtggc cggtggcgct ttatttgacg ccggtgagca gtgcgggggg agtggcgatt 3 60 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc cactggcggc 480 

tgtgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgccg 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct atccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc cgcgcagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtaagtctg ggattaacgg caaattacgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 83 7 



<210> 15 
<211> 837 
<212> DNA 
<213> £ . coli 

<400> 15 

ttcgcctata aaaccgccaa tggtaccgct atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaacc ttgcgcccgc cgtgaatgtg gggcaaaacc tggtcgtgga tctttcgacg 120 

caaatctttt gccataacga ttatccggaa accattacag actatgtcac actgcaacga 180 

ggctcggctt atggcggcgt gttatctaat ttttccggga ccgtagaata tagtggcagt 240 

agctatccat ttcctaccac cagcgaaacg ccgcgcgttg tttataattc gagaacggat 300 

aagccgtggc cggtggcgct ttatttgacg cctgtgagca gtgcgggcgg ggtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc tactggcggc 480 

tgcgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgcca 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc tgcacagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcttta 720 

ggagcagtag ggacttcggc ggtgagtctg ggattaacgg caaattatgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 



6 



<210> 16 

<211> 837 

<212> DNA 

<213> £ . coli 



o 



in 



y 3 



J? 

y = 
o 



<400> 16 

atcgcctgta 

tatgtaaacc 

caaatctttt 

ggttcggctt 

agctatccat 

aagccgtggc 

aaggctggct 

gatttccagt 

tgtgatgttt 

attcctctta 

accgcagatg 

gtcggcgtac 

ggagcagtag 

gggcaggtga 



aaaccgccaa 
ttgcgcccgc 
gccataacga 
atggcggcgt 
ttcctaccac 
cggtggcgct 
cattaatggc 
ttgtgtggaa 
ctgctcgtga 
ccgtttattg 
cgggcaactc 
agttaacgcg 
ggacttcggc 
ctgcagggaa 



tggcaccgct 
cgtgaatgtg 
ttacccggaa 
gttatctcat 
cagcgaaacg 
ttatttgacg 
tgtgctaatt 
tatttacgcc 
tgtcaccgtt 
tgcgaaaagc 
gattttcacc 
caacggtacg 
ggtaagtctg 
tgtgcaatcg 



atccctattg 
gggcaaaacc 
accattacag 
ttttccggga 
ccgcgcgttg 
cctgtgagca 
ttgcgacaga 
aataatgatg 
actctgccag 
caaaacctgg 
aataccgcgt 
attaatccag 
ggattaacgg 
attattggcg 



gcggtggcag 
tggtcgtaga 
actatgtcac 
ccgtaaaata 
tttataattc 
gtgcgggtgg 
ccaataacta 
tggtggtgcc 
actaccctgg 
ggtattacct 
cgttttcacc 
cgaataacac 
caaattacgc 
tgacttttgt 



cgccaatgtt 
tctttcgacg 
actgcaacga 
tagtggcagt 
gagaacggat 
ggtggcgatt 
taacagcgat 
cactggcggc 
ttcagtgccg 
ctccggcaca 
tgcacagggc 
ggtatcgtta 
acgtaccgga 
ttatcaa 



<210> 17 

<211> 837 

<212> DNA 

<213> E . coli 



<400> 17 

ttcgcctgta 

tatgtaaacc 

caaatctttt 

ggctcggctt 

agctatccat 

aagccgtggc 

aaagctggct 

gatttccagt 

tgcgatgttt 

attcctctta 

cacgcagatg 

gtcggcgtac 

ggagcagtag 

gggcaggtga 



aaaccgccaa 
ttgcgcccgt 
gccataacga 
atggcggcgt 
ttcctaccac 
cggtggcgct 
cattaattgc 
ttgtgtggaa 
ctgctcgtga 
ccgtttattg 
cgggcaactc 
agttgacgcg 
ggacttcggc 
ctgcagggaa 



tggtaccgct 
cgtgaatgtg 
ttatccggaa 
gttatctaat 
cagcgaaacg 
ttatttgacg 
cgtgcttatt 
tatttacgcc 
tgtcaccgtt 
tgcgaaaagc 
gattttcacc 
caacggtacg 
ggtgagtctg 
tgtgcaatcg 



atccctattg 
gggcaaaacc 
accattacag 
ttttccggga 
ccgcgcgttg 
cctgtgagca 
ttgcgacaga 
aataatgatg 
actctgccgg 
caaaacctgg 
aataccgcgt 
attattccag 
ggattaacgg 
attattggcg 



gcggtggcag 
tggtcgtgga 
actatgtcac 
ccgtaaaata 
tttataattc 
gtgcgggcgg 
ccaacaacta 
tggtggtgcc 
actaccgtgg 
ggtattacct 
cgttttcacc 
cgaataacac 
caaattatgc 
tgacttttgt 



cgccaatgtt 
tctttcgacg 
actgcaacga 
tagtggcagt 
gagaacggat 
ggtggcgatt 
taacagcgat 
tactggcggc 
ttcagtgcca 
ctccggcaca 
tgcacagggc 
ggtatcgtta 
acgtaccgga 
ttatcaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
837 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
837 



<210> 18 

<211> 837 

<212> DNA 

<213> E. coli 

<400> 18 

ttcgcctgta aaaccgccaa tggtaccgct atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaacc ttgcgcctgc cgtgaatgtg gggcaaaacc tggtcgtgga tctttcgacg 120 

caaatctttt gccataacga ttacccggaa accattacag actatgtcac actgcaacga 180 

ggttcggctt atggcggcgt gttatctagt ttttccggga ccgtaaaata taatggcagt 240 

agctatcctt tccctactac cagcgaaacg ccgcgggttg tttataattc gagaacggat 3 00 

aagccgtggc cggtggcgct ttatttgacg cctgtgagca gtgcgggggg agtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 



7 




gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc cactggcggc 480 

tgcgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgccg 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc cgcgcagggc 660 

gtcggcgtac agttggcgcg caacggtacg gttattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtaagtctg ggattaacgg caaattacgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 



Q 
u 

m 



<210> 19 

<211> 837 

<212> DNA 

<213> E. coli 



<400> 19 

ttcgcctgta 

tatgtaaacc 

caaatctttt 

ggttcggctt 

agctatcctt 

aagccgtggc 

aaagctggct 

gatttccagt 

tgtgatgttt 

attcctctta 

accgcagatg 

gtcggcgtac 

ggagcagtag 

gggcaggtga 



aaaccgccaa 
ttgcgcctgc 
gccataacga 
atggcggcgt 
tccctactac 
cggtggcgct 
cattaattgc 
ttgtgtggaa 
ctgctcgtga 
ccgtttattg 
cgggcaactc 
agttgacgcg 
ggacttcggc 
ctgcagggaa 



tggtaccgca 
cgtgaatgtg 
ttacccagaa 
gttatctagt 
cagcgaaacg 
ttatttgacg 
cgtgcttatt 
tatttacgcc 
tgtcaccgtt 
tgcgaaaagc 
gattttcacc 
caacggtacg 
ggtaagtctg 
tgtgcaatcg 



<210> 20 

<211> 837 

<212> DNA 

<213> E . coli 



atccctattg 
gggcaaaacc 
accattacag 
ttttccggga 
ccgcgggttg 
ctggtgagca 
ttgcgacaga 
aataatgatg 
actctgccgg 
caaaacctgg 
aataccgcgt 
attattccag 
ggattaacgg 
attattggcg 



gcggtggcag 
tggtcgtaga 
actatgtcac 
ccgtaaaata 
tttataattc 
gtgcgggggg 
ccaacaacta 
tggtggtgcc 
actaccctgg 
ggtattacct 
cgttttcacc 
cgaataacac 
caaattacgc 
tgacttttgt 



cgccaatgtt 
tctttcgacg 
actgcaacga 
taatggcagt 
gagaacggat 
agtggcgatt 
taacagcgat 
cactggcggc 
ttcagtgccg 
atccggcaca 
cgcgcagggc 
ggtatcgtta 
acgtaccgga 
ttatcaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
837 



<400> 20 

ttcgcctgta 

tatgtaaacc 

caaatctttt 

ggctcggctt 

agctatccat 

aagccgtggc 

aaagctggct 

gatttccagt 

tgcgatgttt 

attcctctta 

accgcagatg 

gtcggcgtac 

ggaacagtag 

gggcaggtga 



aaaccgccaa 
ttgcgcctgc 
gccataacga 
atggcggcgt 
ttccgaccac 
cggtggcgct 
cattaattgc 
ttgtgtggaa 
ctgctcgtga 
ccgtttattg 
cgggcaactc 
agttgacgcg 
gaacttcggc 
ctgcagggaa 



tggtaccgct 
cgtgaatgtg 
ttatccggaa 
gttatctaat 
cagcgaaacg 
ttatttgacg 
cgtgcttatt 
tatttacgcc 
tgtcaccgtt 
tgcgaaaagc 
gattttcacc 
caacggtacg 
ggtaagtctg 
tgtgcaatcg 



atccctattg 
gggcaaaacc 
accattacag 
ttttccggga 
ccgcgggttg 
cctgtgagca 
ttgcgacaga 
aataatgatg 
actctgccgg 
caaaacctgg 
aataccgcgt 
attattccag 
ggattaacgg 
attattggcg 



gcggtggcag 
tggtcgtaga 
actatgtcac 
ccgtaaaata 
tttataattc 
gtgcgggcgg 
ccaaaaacta 
tggtagtgcc 
actaccctgg 
ggtattacct 
cgttttcacc 
cgaataacac 
caaattacgc 
tgacttttgt 



cgctaatgtt 
tctttcgacg 
actgcaacga 
tagtggcagt 
gagaacggat 
ggtggcgatt 
taacagcgat 
tactggcggc 
ttcagtgcca 
ctccggcaca 
agcgcagggc 
ggtatcgtta 
acgtaccggc 
ttatcaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
837 



<210> 21 

<211> 837 

<212> DNA 

<213> E. coli 



8 



<400> 21 

ttcgcctgta aaaccgccaa tggtaccgct atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaacc ttgcgcccgt cgtgaatgtg gggcaaaacc tggtcgtgga tctttcgacg 120 

caaatctttt gccataacga ttatccggaa accattacag actatgtcac actgcaacga 180 

ggctcggctt atggcggcgt gttatctaat ttttccggga ccgtaaaata tagtggcagt 240 

agctatccat ttcctaccac cagcgaaacg ccgcgcgttg tttataattc gagaacggat 300 

aagccgtggc cggtggcgct ttatttgacg cctgtgagca gtgcgggcgg ggtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc tactggcggc 480 

tgcgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgcca 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc tgcacagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtgagtctg ggattaacgg caaattatgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 



<210> 22 
<211> 837 
<212> DNA 
<213> E. coli 

<400> 22 

ttcgcctgta aaaccgccaa tggtaccgca atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaacc ttgcgcctgc cgtgaatgtg gggcaaaacc tggtcgtaga tctttcgacg 120 

caaatctttt gccataacga ttacccagaa accattacag actatgtcac actgcaacga 180 

ggtgcggctt atggcggcgt gttatctagt ttttccggga ccgtaaaata taatggcagt 24 0 

agctatcctt tccctactac cagcgaaacg ccgcgggttg tttataattc gagaacggat 3 00 

aagccgtggc cggtggcgct ttatttgacg ccggtgagca gtgcgggggg agtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc cactggcggc 480 

tgcgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgccg 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc cgcgcagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtaagtctg ggattaacgg caaattacgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 



<210> 23 

<211> 279 

<212> PRT 

<213> E . coli 

<400> 23 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
15 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Val Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly He Val Lys Tyr Ser Gly Ser 



9 



65 70 



75 80 



Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 no 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 i 6 o 

Cys Asp Ala Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
i95 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Ala Arg Asn Gly Thr Val He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
275 



<210> 24 

<211> 279 

<212> PRT 

<213> E. coli 



<400> 24 

Phe Ala Cys Lys Thr Ala Asn Gly 
1 5 

Ser Ala Asn Val Tyr Val Asn Leu 
20 

Asn Leu Val Val Asp Leu Ser Thr 
35 40 

Pro Glu Thr He Thr Asp Tyr Val 
50 55 



Thr Ala He Pro He Gly Gly Gly 
10 15 

Ala Pro Ala Val Asn Val Gly Gin 
25 30 

Gin He Phe Cys His Asn Asp Tyr 
45 

Thr Leu Gin Arg Gly Ser Ala Tyr 
60 



10 



Gly Gly Val Leu Ser Ser Phe Ser Gly He Val Lys Tyr Asn Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Glv 
145 150 155 160 

Cys Asp Ala Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 i 8 5 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
275 

<210> 25 

<211> 279 

<212> PRT 

<213> E. coli 

<400> 25 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1 5 10 is 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
3 5 40 45 
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Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ala Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Ser Phe Ser Gly Thr Val Lys Tyr Asn Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 





275 


<210> 


26 


<211> 


279 


<212> 


PRT 


<213> 


E. coli 


<400> 


26 



Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1 5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 



12 



35 



40 



45 



Pro Glu Thr lie Thr Asp Tyr Val 
50 55 

Gly Gly Val Leu Ser Ser Phe Ser 
65 70 

Ser Tyr Pro Phe Pro Thr Thr Ser 
85 

Ser Arg Thr Asp Lys Pro Trp Pro 
100 

Ser Ser Ala Gly Gly Val Ala He 
115 120 

Leu He Leu Arg Gin Thr Asn Asn 
130 135 



Thr Leu Gin Arg Gly Ala Ala Tyr 
60 

Gly Thr Val Lys Tyr Asn Gly Ser 
75 80 

Glu Thr Pro Arg Val Val Tyr Asn 
90 95 

Val Ala Leu Tyr Leu Thr Pro Val 
105 110 

Lys Ala Gly Ser Leu He Ala Val 
125 

Tyr Asn Ser Asp Asp Phe Gin Phe 
140 



Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
_ 145 150 155 160 

Q 

yj Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
CP 165 170 175 



m 



Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 



Gly Val Thr Phe Val Tyr Gin 
275 



<210> 27 

<211> 279 

<212> PRT 

<213> E. coli 



<400> 27 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
15 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 
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Asn Leu Val Val Asp Leu Ser Thr Gin lie Phe Cys His Asn Asp Tyr 
35 40 45 



Pro Glu Thr lie Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 

Ser Ser Ala Gly Gly Val Ala lie Lys Ala Gly Ser Leu lie Ala Val 
115 120 125 

Leu lie Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn lie Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cys Asp Val Ser Ala His Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro lie Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser lie 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr lie lie Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser lie lie 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 





275 


<210> 


28 


<211> 


279 


<212> 


PRT 


<213> 


E . coli 


<400> 


28 



Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala lie Pro lie Gly Gly Gly 
1 -5 10 15 
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Ser Ala Asn Val Tyr Val Asn Leu Ala lie Ala Val Asn Val Gly Gin 
20 25 30 



Asn Leu Val Val Asp Leu Ser Thr Gin lie Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr lie Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr . 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 

Ser Ser Ala Gly Gly Val Val lie Lys Ala Gly Ser Leu lie Ala Val 
115 120 125 

Leu lie Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn lie Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro lie Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser lie 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr lie lie Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser lie lie 
260 265 270 

Gly Ala Thr Phe Val Tyr Gin 
275 

<210> 29 

<211> 279 

<212> PRT 

<213> E. coli 

<400> 29 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala lie Pro lie Gly Gly Gly 



15 



15 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala(pro Val Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 HO 

Ser Ser Ala Gly Gly Leu Val He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cvs Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr] Cys Ala Lys Ser Gin Asn 
180 185 ^ 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Thr Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
275 

<210> 30 

<211> 280 

<212> PRT 

<213> E. coli 
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<400> 30 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1 5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin Thr Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 no 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 



in 



Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
i45 150 155 160 



Cys Asp Val Ser Ala His Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin Glx 
275 280 



<210> 31 
<211> 279 
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<212> PRT 
<213> £ . coli 



n 



<400> 31 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1 5 10 is 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
2 <> 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Ser Phe Ser Gly Thr Val Lys Tyr Asn Gly Ser 
65 70 75 so 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 no 



y Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
Q 115 120 125 

m 

^ Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 



y * 



^ Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Glv Glv 
H 145 150 155 16 Y o 

p Cys Asp Ala Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
m 165 170 175 

D 

. Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 

180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
275 
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<210> 32 

<211> 279 

<212> PRT 

<213> E. coli 

<400> 32 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 3 o 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 go 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
5 70 75 go 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 



_ Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 

y 100 105 110 

yj Ser Ser Ala Gly Gly Val Val He Lys Ala Gly Ser Leu He Ala Val 
SJ 115 "0 125 

I" Leu lie Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
q 13° 135 140 

S! Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 

S 145 150 155 y 16 ; 

g Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Pro 
N* 165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr Thr Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser lie He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 

19 



if* 
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279 
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PRT 
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<400> 


33 



Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1 5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ala Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Ser Phe Ser Gly Thr Val Lys Tyr Asn Gly Ser 
Q 65 ™ 75 80 



Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 



U Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 



Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Pro 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr Thr Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
2S0 265 270 

20 



Gly Val Thr Phe Val Tyr Gin 





275 . 
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<400> 


34 



Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
15 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Val Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
W 65 70 75 80 

□ Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
~~ .85 90 95 



Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
1« 150 155 160 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Pro 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr Thr Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 



21 



0 



o 

Si 

few? 
1 = 



Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
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35 



Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1-5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Ser Val Leu Ser Ser Phe Ser Gly Thr Val Lys Tyr Asn Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 no 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 



p Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 



Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 



22 



245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser lie lie 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
275 

<210> 36 

<211> 279 

<212> PRT 

<213> E. coli 

<400> 36 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala lie Pro lie Gly Gly Gly 
15 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Val Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin lie Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr lie Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 

Ser Ser Ala Gly Gly Val Val lie Lys Ala Gly Ser Leu lie Ala Val 
115 120 125 

Leu lie Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn lie Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro lie Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser lie 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr lie lie Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 



23 



Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Arg Ser lie He 
260 265 270 

Ala Val Thr Phe Val Tyr Gin 
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Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
15 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Glu Tyr Ser Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 no 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
H5 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 



24 



Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
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Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1 5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser His Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 no 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu Met Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 i 60 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 



25 



210 



215 



220 



Leu Thr Arg Asn Gly Thr lie Asn 
225 230 

Gly Ala Val Gly Thr Ser Ala Val 
245 

Ala Arg Thr Gly Gly Gin Val Thr 
260 

Gly Val Thr Phe Val Tyr Gin 
275 



Pro Ala Asn Asn Thr Val Ser Leu 
235 240 

Ser Leu Gly Leu Thr Ala Asn Tyr 
250 255 

Ala Gly Asn Val Gin Ser He He 
265 270 



<210> 39 
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<212> PRT 
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<400> 39 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1 5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 no 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cys Asp Val Ser Val Arg Asp Val Thr Val He Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 



26 



Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Lys Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
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<400> 
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Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1 5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Ser Phe Ser Gly Thr Val Lys Tyr Asn Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 no 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 i 6 o 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 



27 



Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Ala Asn Gly Thr He Val Pro Ala Asn Asn Thr Val Ser Leu 
225 23 ° 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 



Gly Val Thr Phe Val Tyr Gin 
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Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1 5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 go 

Gly Gly Val Leu Ser Ser Phe Ser Gly Thr Val Lys Tyr Asn Gly Ser 
°5 70 -7ir 

/u 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Leu Val 
100 105 110 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
US 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Glv 

I 45 150 -ice 

• LOU 155 160 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 i 7 o 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 



28 



180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
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pi 

3 
p 

p Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
g1 1 5 10 15 

in Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Val Val Asn Val Gly Gin 

W£ 20 25 30 

Uj Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
Nl 35 40 45 

Q 

gi Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Asn Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

29 



Gly Ser Val Pro lie Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 



Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser lie 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr lie lie Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser lie lie 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
275 
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Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala lie Pro lie Gly Gly Gly 
15 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin lie Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr lie Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Lys Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn lie Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 



30 



Cys Asp Val 



Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 



Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Thr Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

^ Gly Val Thr Phe Val Tyr Gin 
S 275 

?y <210> 44 

0 <211> 279 

p <212> PRT 

111 <213> E. coli 

||| <400> 44 

!" Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 

p 1 5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Val Val Asn Val Gly Gin 
W 20 25 30 

m 

p Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
6 5 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn He Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
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145 150 155 



160 



Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Pro 
165 170 175 

Gly Ser Val Pro He Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr Thr Ala Asp Ala Gly Asn Ser He 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr He He Pro Ala Asn Asn Thr Val Ser Leu 
225 2 30 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
2 45 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser He He 
260 265 270 

Gly Val Thr Phe Val Tyr Gin 
275 

<210> 45 

<211> 279 

<212> PRT 

<213> E. coli 

<400> 45 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala He Pro He Gly Gly Gly 
1 5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin He Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr He Thr Asp Tyr Val Thr Leu Gin Arg Gly Ala Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Ser Phe Ser Gly Thr Val Lys Tyr Asn Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 no 

Ser Ser Ala Gly Gly Val Ala He Lys Ala Gly Ser Leu He Ala Val 
115 120 125 

Leu He Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 
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gcaaaacctg gtcgtggatc tttcgacgca 
cattacagac tatgtcacac tgcaacgagg 
ttccgggacc gtaaaatata gtggcagtag 
gcgcgttgtt tataattcga gaacggataa 
tgtgagcagt gcgggcgggg tggcgattaa 
gcgacagacc aacaactata acagcgatga 
taatgatgtg gtggtgccta ctggcggctg 
tctgccggac taccctggtt cagtgccaat 
aaacctgggg tattacctct ccggcacaac 
taccgcgtcg ttttcacctg cacagggcgt 
tattccagcg aataacacgg tatcgttagg 
attaacggca aattatgcac gtaccggagg 
tattggcgtg acttttgttt atcaataagg 
cactggccgt cgttttacaa cgtcgtgact 
gccttgcagc acatccccct ttcgccagct 
gcccttccca acagttgcgc agcctgaatg 
ttacgcatct gtgcggtatt tcacaccgca 
attttcagcc tgatacagat taaatcagaa 
cctggcggca gtagcgcggt ggtcccacct 
ccgtagcgcc gatggtagtg ttggggtctc 
caaataaaac gaaaggctca gtcgaaagac 
_ gtgaacgctc tcctgagtag gacaaatccg 
cggcccgggg tgggcgggca ggacgcccgc 
\y aggccatctg acgtatggcc tttttgcgtt 
tfl tgccgaactc aaagtgaaac gccgtagcgc 
Q agtagggaac tgccaggcat caaataaaac 
rj gttttatctg ttgtttgtcg gtgaacgctc 
Iff gatttgaacg ttgcgaagca acggcccgga 
Cj gccaggcatc aaattaagca gaaggccatc 
actcttcctg tcgtcatatc tacaagccat 
~ ? ttttgcatca ggaaagcagg gaatttatgg 
* gcatagttaa gccagccccg acacccgcca 

y> ctgctcccgg catccgctta cagacaagct 
aggttttcac cgtcatcacc gaaacgcgcg 
p ctgcttacat aaacagtaat acaaggggtg 
ffl ctctaggccg cgattaaatt ccaacatgga 
r% cgataatgtc gggcaatcag gtgcgacaat 
r? agagttgttt ctgaaacatg gcacaggtag 
; cagactaaac tggctgacgg aatttatgcc 

cctgatgatg catggttact caccactgcg 
aagaatatcc tgattcaggt gaaaatattg 
tgcattcgat tcctgtttgt aattgtcctt 
aggcgcaatc accaatgaat aacggtttgg 
atggctggcc tgttgaacaa gtctggaaag 
attcagtcgt cactcatggt gatttctcac 
taataggttg tattgatgtt ggacgagtcg 
tcctatggaa ctgcctcggt gagttttctc 
atggtattga taatcctgat atgaataaat 
tctaagaatt aattcatggc cctcgtgata 
ataatggttt cttagacgtg aggttctgta 
cgcggtatgg catgatagcg cccggaagag 
gtaacgttat acgatgtcgc agagtatgcc 
gtgaaccagg ccagccacgt ttctgcgaaa 
gagctgaatt acattcccaa ccgcgtggca 
attggcgttg ccacctccag tctggccctg 
aaatctcgcg ccgatcaact gggtgccagc 
gtcgaagcct gtaaagcggc ggtgcacaat 
attaactatc cgctggatga ccaggatgcc 



aatcttttgc cataacgatt atccggaaac 1320 

ctcggcttat ggcggcgtgt tatctaattt 13 80 

ctatccattt cctaccacca gcgaaacgcc 1440 

gccgtggccg gtggcgcttt atttgacgcc 1500 

agctggctca ttaattgccg tgcttatttt 1560 

tttccagttt gtgtggaata tttacgccaa 1620 

cgatgtttct gctcgtgatg tcaccgttac 1680 

tcctcttacc gtttattgtg cgaaaagcca 1740 

cgcagatgcg ggcaactcga ttttcaccaa 1800 

cggcgtacag ttgacgcgca acggtacgat 1860 

agcagtaggg acttcggcgg tgagtctggg 1920 

gcaggtgact gcagggaatg tgcaatcgat 1980 

atccgtcgac ctgcaggcat gcaagcttgg 2040 

gggaaaaccc tggcgttacc caacttaatc 2100 

ggcgtaatag cgaagaggcc cgcaccgatc 2160 

gcgaatggcg cctgatgcgg tattttctcc 2220 

taaattccct gttttggcgg atgagagaag 2280 

cgcagaagcg gtctgataaa acagaatttg 2340 

gaccccatgc cgaactcaag aagtgaaacg 2400 

cccatgcgag agtagggaac tgccaggcat 2460 

tgggcctttc gttttatctg ttgtttgtcg 2520 

ccgggagcgg atttgaacgt tgcgaagcaa 2580 

catatactgc caggcatcaa attaagcata 2640 

tttacaacct cttccgtcca cctgacccca 2700 

cgatggtagt gtggggtctc cccatgcgag 2760 

gaaaggctca gtcgaaagac tgggcctttc 2820 

tcctgagtag gacaaatccg cccgggagcg 2880 

TO^tggcggg caggacgccc gccataaact 2 940 

ctgacggatg gcctttttgc gtttctacaa 3000 

ccccccacag atacggtaaa ctagcctcgt 3060 

tgcactctca gtacaatctg ctctgatgcc 3120 

acacccgctg acgcgccctg acgggcttgt 3180 

gtgaccgtct ccgggagctg catgtgtcag 324 0 

agacgaaagg gccatgaaca ataaaactgt 33 00 

ttatgagcca tattcaacgg gaaacgtctt 3360 

tgctgattta tatgggtata aatgggctcg 3420 

ctatcgattg tatgggaagc ccgatgcgcc 3480 

cgctgccaat gatgttacag atgagatggt 3540 

tcttcgacca tcaaccattt tatccgtact 3600 

atccccggaa aacagcattc caggtattag 3660 

ttgatgcgct ggcagtgttc ctgcgccggt 3720 

ttaacagcga tcgcgtattt cgtctcgctc 3780 

ttgatgcgag tgattttgat gacgagcgta 3840 

aaatgcataa acttttgcca ttctcaccgg 3900 

ttaataacct tatttttgac gaggggaaat 3 960 

gaatcgcaga ccgataccag gatcttgcca 4020 

cttcattaca gaaacggctt tttcaaaaat 4080 

tgcagtttca tttgatgctc gatgagtttt 4140 

cgcctatttt tataggttaa tgtcatgata 4200 

cccgacacca tcgaatggcg caaaaccttt 4260 

agtcaattca gggtggtgaa tgtgaaacca 4320 

ggtgtctctt atcagaccgt ttcccgcgtg 43 80 

acgcgggaaa aagtggaagc ggcgatggcg 4440 

caacaactgg cgggcaaaca gtcgttgctg 4500 

cacgcgccgt cgcaaattgt cgcggcgatt 4560 

gtggtggtgt cgatggtaga acgaagcggc 4620 

cttctcgcgc aacgcgtcag tgggctgatc 4680 

attgctgtgg aagctgcctg cactaatgtt 4740 
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ccggcgttat ttcttgatgt ctctgaccag acacccatca acagtattat tttctcccat 4800 

gaagacggta cgcgactggg cgtggagcat ctggtcgcat tgggt caeca geaaatcgeg 4860 

ctgttagcgg geccattaag ttctgtctcg gcgcgtctgc gtctggctgg ctggcataaa 4920 

tatctcactc gcaatcaaat teagecgata gcggaacggg aaggcgactg gagtgccatg 4 980 

teeggtttte aacaaaccat geaaatgetg aatgagggca tcgttcccac tgcgatgctg 5040 

gttgccaacg atcagatggc getgggegea atgcgcgcca ttaccgagtc cgggctgcgc 5100 

gttggtgcgg atatcteggt agtgggatac gacgataccg aagacagctc atgttatatc 5160 

ccgccgttaa ccaccatcaa acaggatttt cgcctgctgg ggcaaaccag cgtggaccgc 5220 

ttgetgeaac tctctcaggg ecaggeggtg aagggcaatc agctgttgcc cgtctcactg 5280 

gtgaaaagaa aaaccaccct ggcgcccaat acgcaaaccg cctctccccg cgcgttggcc 5340 

gat teat taa tgcagctggc acgacaggtt tcccgactgg aaagegggea gtgagcgcaa 5400 

cgcaattaat ggtaagttag ctcactcatt aggcacccca aggctttaca etttatgett 5460 

ccgacctgga agaacctgac gtcaggtggc actttteggg gaaatgtgcg cggaacccct 5520 

atttgtttat ttttctaaat acattcaaat atgtatccgc tcatgagaca ataaccctga 5580 

taaatgette aataatattg aaaaaggaag agtatgagta ttcaacattt ccgtgtcgcc 5640 

cttattccct tttttgegge attttgeett cctgtttttg ctcacccaga aacgctggtg 5700 

aaagtaaaag atgetgaaga tcagttgggt gcacgagtgg gttacatcga actggatctc 5760 

aacageggta agatccttga gagttttege cccgaagaac gttttccaat gatgagcact 5820 

tttaaagttc tgctatgtgg cgeggtatta tecegtattg acgccgggca agagcaactc 5880 

gggtcgccgc atacactatt ctcagaatga cttggttgag tactcaccag tcacagaaaa 5940 

gcatcttacg gatggcatga cagtaagaga attatgeagt getgecataa ccatgagtga 6000 

g taacactgcg gccaacttac ttctgacaac gateggagga ccgaaggagc taaccgcttt 6060 

^ tttgeacaac atgggggatc atgtaactcg ecttgategt tgggaacegg agctgaatga 6120 

agccatacca aacgacgagc gtgacaccac gatgcctgta geaatgeaac aacgttggcg 6180 

caaactatta actggegaac tacttactct agcttcccgg caacaattaa tagactggat 6240 

y ggaggeggat aaagttgcag gaccacttct gcgctcggcc cttccggctg gctggtttat 6300 

B tgctgataaa tctggagccg gtgagcgtgg gtctcgcggt ateattgeag cactggggcc 6360 

Iff agatggtaag ccctcccgta tegtagttat ctacacgacg gggagtcagg caactatgga 6420 

SA tgaacgaaat agacagatcg ctgagatagg tgcctcactg attaagcatt ggtaactgtc 6480 

HI agaccaagtt tactcatata tactttagat tgatttaaaa cttcattttt aatttaaaag 654 0 

gatctaggtg aagatccttt ttgataatct catgaccaaa atcccttaac gtgagttttc 6600 

gttccactga gcgtcagacc ccgtagaaaa gatcaaagga tcttcttgag atcctttttt 6660 

tetgegegta atetgetget tgcaaacaaa aaaaccaccg ctaccagcgg tggtttgttt 6720 

JJf geeggatcaa gagctaccaa ctctttttcc gaaggtaact ggcttcagca gagegcagat 6780 

M accaaatact gttcttctag tgtagccgta gctaggccac cacttcaaga actctgtagc 6840 

01 accgcctaca tacctcgctc tgetaatect gttaccagtg gctgctgcca gtggcgataa 6900 

~" gtcgtgtctt accgggttgg actcaagacg atagttaccg gataaggege ageggteggg 6960 

ctgaacgggg ggttcgtgca cacagcccag ettggagega acgacctaca ccgaactgag 7020 

atacctacag cgt gage tat gagaaagege cacgcttccc gaagggagaa aggeggacag 7080 

gtatccggta ageggcaggg teggaacagg agagegcacg agggagcttc cagggggaaa 7140 

cgcctggtat ctttatagtc ctgtcgggtt tcgccacctc tgacttgagc gtcgattttt 7200 

gtgatgeteg tcaggggggc ggagcctatg gaaaaacgee ageaacgegg cctttttacg 7260 

gttcctggcc ttttgctggc ettttgetea catgttcttt ectgegttat cccctgattc 7320 

tgtggataac cgtattaccg cctttgagtg agctgatacc gctcgccgca gccgaacgac 7380 

cgagcgcagc gagtcagtga gegaggaage ggaaga 7416 

<210> 47 
<211> 726 
<212> DNA 
<213> Artificial 

<220> 

<223> Sequence of J96 fimC plus native signal sequence 
<400> 47 

atgagtaata aaaacgtcaa tgtaaggaaa tegcaggaaa taacattctg ettgetggea 60 

ggtatcctga tgttcatggc aatgatggtt gccggacgcg ctgaagcggg agtggcctta 120 



is 

2 ? 
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ggtgcgactc gcgtaattta tccggcaggg caaaaacaag tgcaacttgc cgtgacaaat 180 

aatgatgaaa atagtaccta tttaattcaa tcatgggtgg aaaatgccga tggtgtaaag 240 

gatggtcgtt ttatcgtgac gcctcctctg tttgcgatga agggaaaaaa agagaatacc 300 

ttacgtattc ttgatgcaac aaataaccaa ttgccacagg accgggaaag tttattctgg 360 

atgaacgtta aagcgattcc gtcaatggat aaatcaaaat tgactgagaa tacgctacag 420 

ctcgcaatta tcagccgcat taaactgtac tatcgcccgg ctaaattagc gttgccaccc 480 

gatcaggccg cagaaaaatt aagatttcgt cgtagcgcga attctctgac gctgattaac 540 

ccgacaccct attacctgac ggtaacagag ttgaatgccg gaacccgggt tcttgaaaat 600 

gcattggtgc ctccaatggg cgaaagcacg gttaaattgc cttctgatgc aggaagcaat 660 

attacttacc gaacaataaa tgattatggc gcacttaccc ccaaaatgac gggcgtaatg 720 

gaataa 726 

<210> 48 
<211> 903 
<212> DNA 
<213> Artificial 

<220> 

<223> Sequence J96 fimH plus native signal sequence 
<400> 48 

atgaaacgag ttattaccct gtttgctgta ctgctgatgg gctggtcggt aaatgcctgg 60 

tcattcgcct gtaaaaccgc caatggtacc gctatcccta ttggcggtgg cagcgccaat 120 

gtttatgtaa accttgcgcc cgtcgtgaat gtggggcaaa acctggtcgt ggatctttcg 180 

acgcaaatct tttgccataa cgattatccg gaaaccatta cagactatgt cacactgcaa 240 

cgaggctcgg cttatggcgg cgtgttatct aatttttccg ggaccgtaaa atatagtggc 300 

agtagctatc catttcctac caccagcgaa acgccgcgcg ttgtttataa ttcgagaacg 360 

gataagccgt ggccggtggc gctttatttg acgcctgtga gcagtgcggg cggggtggcg 420 

attaaagctg gctcattaat tgccgtgctt attttgcgac agaccaacaa ctataacagc 480 

gatgatttcc agtttgtgtg gaatatttac gccaataatg atgtggtggt gcctactggc 540 

ggctgcgatg tttctgctcg tgatgtcacc gttactctgc cggactaccc tggttcagtg 600 

ccaattcctc ttaccgttta ttgtgcgaaa agccaaaacc tggggtatta cctctccggc 660 

acaaccgcag atgcgggcaa ctcgattttc accaataccg cgtcgttttc acctgcacag 720 

ggcgtcggcg tacagttgac gcgcaacggt acgattattc cagcgaataa cacggtatcg 780 

ttaggagcag tagggacttc ggcggtgagt ctgggattaa cggcaaatta tgcacgtacc 840 

ggagggcagg tgactgcagg gaatgtgcaa tcgattattg gcgtgacttt tgtttatcaa 900 
taa 



<210> 49 

<211> 814 

<212> DNA 

<213> Artificial 



903 



<220> 

<223> Sequence of kanamycin R gene 
<400> 49 

atgagccata ttcaacggga aacgtcttgc tctaggccgc gattaaattc caacatggat 60 

gctgatttat atgggtataa atgggctcgc gataatgtcg ggcaatcagg tgcgacaatc 120 

tatcgattgt atgggaagcc cgatgcgcca gagttgtttc tgaaacatgg cacaggtagc 180 

gctgccaatg atgttacaga tgagatggtc agactaaact ggctgacgga atttatgcct 240 

cttcgaccat caaccatttt atccgtactc ctgatgatgc atggttactc accactgcga 3 00 

tccccggaaa acagcattcc aggtattaga agaatatcct gattcaggtg aaaatattgt 360 

tgatgcgctg gcagtgttcc tgcgccggtt gcattcgatt cctgtttgta attgtccttt 420 

taacagcgat cgcgtatttc gtctcgctca ggcgcaatca ccaatgaata acggtttggt 480 

tgatgcgagt gattttgatg acgagcgtaa tggctggcct gttgaacaag tctggaaaga 540 
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aatgcataaa cttttgccat tctcaccgga ttcagtcgtc actcatggtg atttctcact 600 

taataacctt atttttgacg aggggaaatt aataggttgt attgatgttg gacgagtcgg 660 

aatcgcagac cgataccagg atcttgccat cctatggaac tgcctcggtg agttttctcc 720 

ttcattacag aaacggcttt ttcaaaaata tggtattgat aatcctgata tgaataaatt 780 

gcagtttcat ttgatgctcg atgagttttt ctaa 814 

<210> 50 
<211> 1085 
<212> DNA 
<213> Artificial 

<220> 

<223> Sequence of Lac IQ 
<400> 50 

atgtgaaacc agtaacgtta tacgatgtcg cagagtatgc cggtgtctct tatcagaccg 60 

tttcccgcgt ggtgaaccag gccagccacg tttctgcgaa aacgcgggaa aaagtggaag 120 

cggcgatggc ggagctgaat tacattccca accgcgtggc acaacaactg gcgggcaaac 180 

agtcgttgct gattggcgtt gccacctcca gtctggccct gcacgcgccg tcgcaaattg 240 

tcgcggcgat taaatctcgc gccgatcaac tgggtgccag cgtggtggtg tcgatggtag 3 00 

f=% aacgaagcgg cgtcgaagcc tgtaaagcgg cggtgcacaa tcttctcgcg caacgcgtca 360 

gtgggctgat cattaactat ccgctggatg accaggatgc cattgctgtg gaagctgcct 420 

~ gcactaatgt tccggcgtta tttcttgatg tctctgacca gacacccatc aacagtatta 480 

2f ttttctccca tgaagacggt acgcgactgg gcgtggagca tctggtcgca ttgggtcacc 540 

y agcaaatcgc gctgttagcg ggcccattaa gttctgtctc ggcgcgtctg cgtctggctg 600 

faJ gctggcataa atatctcact cgcaatcaaa ttcagccgat agcggaacgg gaaggcgact 660 

ggagtgccat gtccggtttt caacaaacca tgcaaatgct gaatgagggc atcgttccca 720 

ctgcgatgct ggttgccaac gatcagatgg cgctgggcgc aatgcgcgcc attaccgagt 780 

ccgggctgcg cgttggtgcg gatatctcgg tagtgggata cgacgatacc gaagacagct 840 

catgttatat cccgccgtta accaccatca aacaggattt tcgcctgctg gggcaaacca 900 

gcgtggaccg cttgctgcaa ctctctcagg gccaggcggt gaagggcaat cagctgttgc 960 

ccgtctcact ggtgaaaaga aaaaccaccc tggcgcccaa tacgcaaacc gcctctcccc 1020 

gcgcgttggc cgattcatta atgcagctgg cacgacaggt ttcccgactg gaaagcgggc 1080 

agtga 1085 



<210> 51 
<211> 862 
<212> DNA 

<213> Sequence of beta-lacyamase gene 
<400> 51 

atgagtattc aacatttccg tgtcgccctt attccctttt ttgcggcatt ttgccttcct 60 

gtttttgctc acccagaaac gctggtgaaa gtaaaagatg ctgaagatca gttgggtgca 120 

cgagtgggtt acatcgaact ggatctcaac agcggtaaga tccttgagag ttttcgcccc 180 

gaagaacgtt ttccaatgat gagcactttt aaagttctgc tatgtggcgc ggtattatcc 240 

cgtattgacg ccgggcaaga gcaactcggg tcgccgcata cactattctc agaatgactt 300 

ggttgagtac tcaccagtca cagaaaagca tcttacggat ggcatgacag taagagaatt 3 60 

atgcagtgct gccataacca tgagtgataa cactgcggcc aacttacttc tgacaacgat 420 

cggaggaccg aaggagctaa ccgctttttt gcacaacatg ggggatcatg taactcgcct 480 

tgatcgttgg gaaccggagc tgaatgaagc cataccaaac gacgagcgtg acaccacgat 540 

gcctgtagca atgcaacaac gttggcgcaa actattaact ggcgaactac ttactctagc 600 

ttcccggcaa caattaatag actggatgga ggcggataaa gttgcaggac cacttctgcg 660 

ctcggccctt ccggctggct ggtttattgc tgataaatct ggagccggtg agcgtgggtc 720 

tcgcggtatc attgcagcac tggggccaga tggtaagccc tcccgtatcg tagttatcta 780 

cacgacgggg agtcaggcaa ctatggatga acgaaataga cagatcgctg agataggtgc 840 

ctcactgatt aagcattggt aa 862 
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<210> 52 
<211> 601 
<212> DNA 
<213> Artificial 

<220> 

<223> Sequence of the origin of replication 
<400> 52 

tttttctgcg cgtaatctgc tgcttgcaaa caaaaaaacc accgctacca gcggtggttt 60 

gtttgccgga tcaagagcta ccaactcttt ttccgaaggt aactggcttc agcagagcgc 120 

agataccaaa tactgttctt ctagtgtagc cgtagctagg ccaccacttc aagaactctg 180 

tagcaccgcc tacatacctc gctctgctaa tcctgttacc agtggctgct gccagtggcg 240 

ataagtcgtg tcttaccggg ttggactcaa gacgatagtt accggataag gcgcagcggt 3 00 

cgggctgaac ggggggttcg tgcacacagc ccagcttgga gcgaacgacc tacaccgaac 360 

tgagatacct acagcgtgag ctatgagaaa gcgccacgct tcccgaaggg agaaaggcgg 420 

acaggtatcc ggtaagcggc agggtcggaa caggagagcg cacgagggag cttccagggg 480 

gaaacgcctg gtatctttat agtcctgtcg ggtttcgcca cctctgactt gagcgtcgat 540 

ttttgtgatg ctcgtcaggg gggcggagcc tatggaaaaa cgccagcaac gcggcctttt 600 

t 601 



<210> 53 
<211> 116 
<212> DNA 

<213> Sequence of Lac p/o 
<400> 53 

cgcaattaat gtgagttagc tcactcatta ggcaccccag gctttacact ttatgcttcc 60 
ggctcgtatg ttgtgtggaa ttgtgagcgg ataacaattt cacacaggaa acagct 116 

<210> 54 

<211> 837 

<212> DNA 

<213> E. coli 

<400> 54 

ttcgcctgta aaaccgccaa tggtaccgct atccctattg gcggtggcag cgccaatgtt 60 

tatgtaaacc ttgcgcccgt cgtgaatgtg gggcaaaacc tggtcgtgga tctttcgacg 120 

caaatctttt gccataacga ttatccggaa accattacag actatgtcac actgcaacga 180 

ggctcggctt atggcggcgt gttatctaat ttttccggga ccgtaaaata taatggcagt 240 

agctatccat ttcctaccac cagcgaaacg ccgcgcgttg tttataattc gagaacggat 300 

aagccgtggc cggtggcgct ttatttgacg cctgtgagca gtgcgggcgg ggtggcgatt 360 

aaagctggct cattaattgc cgtgcttatt ttgcgacaga ccaacaacta taacagcgat 420 

gatttccagt ttgtgtggaa tatttacgcc aataatgatg tggtggtgcc tactggcggc 480 

tgcgatgttt ctgctcgtga tgtcaccgtt actctgccgg actaccctgg ttcagtgcca 540 

attcctctta ccgtttattg tgcgaaaagc caaaacctgg ggtattacct ctccggcaca 600 

accgcagatg cgggcaactc gattttcacc aataccgcgt cgttttcacc tgcacagggc 660 

gtcggcgtac agttgacgcg caacggtacg attattccag cgaataacac ggtatcgtta 720 

ggagcagtag ggacttcggc ggtgagtctg ggattaacgg caaattatgc acgtaccgga 780 

gggcaggtga ctgcagggaa tgtgcaatcg attattggcg tgacttttgt ttatcaa 837 
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tr 2 



<210> 55 

<211> 279 

<212> PRT 

<213> Artificial 

<220> 

<223> Consensus sequence of FimH proteins for SEQ ID NO: 23 to 45 
<400> 55 

Phe Ala Cys Lys Thr Ala Asn Gly Thr Ala lie Pro lie Gly Gly Gly 
1.5 10 15 

Ser Ala Asn Val Tyr Val Asn Leu Ala Pro Ala Val Asn Val Gly Gin 
20 25 30 

Asn Leu Val Val Asp Leu Ser Thr Gin lie Phe Cys His Asn Asp Tyr 
35 40 45 

Pro Glu Thr lie Thr Asp Tyr Val Thr Leu Gin Arg Gly Ser Ala Tyr 
50 55 60 

Gly Gly Val Leu Ser Asn Phe Ser Gly Thr Val Lys Tyr Ser Gly Ser 
65 70 75 80 

Ser Tyr Pro Phe Pro Thr Thr Ser Glu Thr Pro Arg Val Val Tyr Asn 
85 90 95 

Ser Arg Thr Asp Lys Pro Trp Pro Val Ala Leu Tyr Leu Thr Pro Val 
100 105 110 

Ser Ser Ala Gly Gly Val Ala lie Lys Ala Gly Ser Leu lie Ala Val 
115 120 125 

Leu lie Leu Arg Gin Thr Asn Asn Tyr Asn Ser Asp Asp Phe Gin Phe 
130 135 140 

Val Trp Asn lie Tyr Ala Asn Asn Asp Val Val Val Pro Thr Gly Gly 
145 150 155 160 

Cys Asp Val Ser Ala Arg Asp Val Thr Val Thr Leu Pro Asp Tyr Arg 
165 170 175 

Gly Ser Val Pro lie Pro Leu Thr Val Tyr Cys Ala Lys Ser Gin Asn 
180 185 190 

Leu Gly Tyr Tyr Leu Ser Gly Thr His Ala Asp Ala Gly Asn Ser lie 
195 200 205 

Phe Thr Asn Thr Ala Ser Phe Ser Pro Ala Gin Gly Val Gly Val Gin 
210 215 220 

Leu Thr Arg Asn Gly Thr lie lie Pro Ala Asn Asn Thr Val Ser Leu 
225 230 235 240 

Gly Ala Val Gly Thr Ser Ala Val Ser Leu Gly Leu Thr Ala Asn Tyr 
245 250 255 

Ala Arg Thr Gly Gly Gin Val Thr Ala Gly Asn Val Gin Ser lie lie 



39 



260 



265 



270 



Gly Val Thr Phe Val Tyr Gin 
275 



<210> 56 

<211> 55 

<212> DNA 

<213> Artificial 



<220> 

<223> Oligonucleotide primer GA1F 
<400> 56 

cctgccatgg cgggtgtggc gctgggtgcg acccgcgtga tttatccggc agggc 55 



<210> 57 

<211> 36 

<212> DNA 

<213> Artificial 

y 

O <220> 

y3 <223> Oligonucleotide primer GA1R 

p <400> 57 

ffl ggcgtcgaca gattctatta ttccattacg cccgtc 36 

SA 

yi <210> 58 

s _ <211> 36 

U <212> DNA 

S 1 <213> Artificial 

m <220> 

<223> Oligonucleotide primer GA13F 

<400> 58 

cacacaggaa acagctatga ttgtaatgaa aacgag 36 



<210> 59 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide primer GA6R 

<400> 59 

ggcgtcgacg gatccttatt gataaacaaa agtcacgcc 39 



<210> 60 

<211> 30 

<212> DNA 

<213> Artificial 
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<220> 

<223> Oligonucleotide primer GA11F 





<400> 


60 




ccgaataaag atatcacgac aggtttcccg 




<210> 


61 




<211> 


19 




<212> 


DNA 




<213> 


Artificial 




<220> 






<223> 


Oligonucleotide primer GA9R 




<400> 


61 




catagctgtt tcctgtgtg 




<210> 


62 




<211> 


23 




<212> 


DNA 


as. 
t : = 
*~ 


<213> 


Artificial 


, 


<220> 




i— J: 
i 


<223> 


Oligonucleotide primer GA24F 


B 


<400> 


62 


SI 


tgctcacatg ttctttcctg cgt 


y i 


<210> 


63 


□ 


<211> 


34 




<212> 


DNA 


n 


<213> 


Artificial 


\s 3 
O 


<220> 






<223> 


Oligonucleotide primer GA23R 




<400> 


63 




gacgttttta ttactcatag ctgtttcctg tgtg 




<210> 


64 




<211> 


37 




<212> 


DNA 




<213> 


Artificial 




<220> 






<223> 


Oligonucleotide primer GA21F 




<400> 


64 



30 



19 



23 



34 



atgagtaata aaaacgtcaa tgtaaggaaa tcgcagg 37 
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